Bilingual vowel discrimination as evidenced by the MMN response
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INTRODUCTION

Subtraction at Superior Sites and Mastoids

BACKGROUND

PURPOSE
Bilinguals

Monolinguals

PROCEDURE

HYPOTHESES

• Neural activity recorded from

• We predict that bilingual participants will show
later and smaller MMN responses to the deviant
vowel, since this vowel contrast is not phonemic in
their first language.

METHODOLOGY

65 channels using Geodesic
Software 4.0
• Referenced to Cz; re-referenced
to Average reference
• Sampling rate: 250 Hz
• Bandpass filtered at 0.05-30 Hz

Standard, Deviant, Subtraction

• Seven (7) Spanish-English bilingual participants and
fourteen (14) monolingual adults
•Monolingual Participants:
• Mean Age: 31 years
•Bilingual Participants:
• Mean Age: 29 years
• Language Background:
• In order to participate in the study, all bilingual
participants must have been first exposed to English after
puberty
Auditory
• Created from natural speech, resynthesized from
Analysis by Synthesis Lab v. 3.2
• 2 phonetically similar vowels, /ɪ/ (“bit”) and /ε/
(“bet”), chosen from 9-step continuum from /ɪ/ to /ε/
• F3 and F4 kept constant at 2174 and 3175 Hz,
respectively
• F0 maintained at 190 Hz
• 250 ms in duration; 5 ms rise and fall times

RESULTS

• Averages across participants for standards,
deviants, and subtraction waves (deviantstandard) at superior region

PARTICIPANTS

STIMULI

• Stimuli presented in an oddball

paradigm through E-prime v. 1.0
over 2 loudspeakers at 72 dB SPL
• 80% standard /ε/ and 20%
deviant /ɪ/
• 200 trains of 10
•2 deviants per train occurring in
the 4th and 8th, 5th and 10th, or
6th and 10th positions
• 1 stimulus item per 650 ms
• 1500 ms inter-train interval

• Mismatch Negativities (MMNs) are elicited by phonemic
contrasts.
• MMNs can also be elicited by phonetic contrasts that are
not phonemic in a speaker’s native language; however, these
responses have been found to be smaller and/or later than
the MMNs of native speakers (Shafer et al., 2004; Ylinen et
al., 2006; Peltola, 2010).

• This study examines how conflicting phonemic contrasts
affect MMN responses in monolingual and bilingual
speakers.

PRESENTATION

• Right: 6 electrodes chosen for superior region
highlighted in purple

DISCUSSION

MONOLINGUALS
• An MMN response was found at 200 ms
post-stimulus onset with simultaneous
mastoid inversion

BILINGUALS
Bilinguals

Monolinguals

•Two MMN peaks found: At 200
ms and at 240 ms
•Delayed MMN response by some
bilinguals may be reflective of
later exposure or lower proficiency
in English
•Possible indication of more
difficulty discriminating between
vowels that are not phonemic in
first language
•More bilingual participants
needed

